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A Method of Treating HvpercholesterQlemia and related Disorders 
FieMQfthe Invention 

5 

The present invention relates to the use of a class of compounds which are squatene 
synthetase inhibitors in the treatment of diseases associated with undesirable 
cholesterol levels in the body, and particularly diseases of the cardiovascular system, 
such as atherosclerosis. 

10 

R^cKgrPMn^ pf thg InvQntiQn 

Hypercholesterolemia is known to be one of the prime risk factors for ischemic 
cardiovascular disease, such as arteriosclerosis. An important risk factor for the 
15 development of atherosclerosis is an atherogenic lipid profile i.e. hyperiipidaemia with 
increased LDL-cholesterol and relatively decreased HDL-cholesterol. 

Typically, cholesterol is carried in the blood of warm blooded animals in certain lipid- 
protein complexes such as chylomicrons, very low density lipoprotein (VLDL), low 

20 density lipoprotein (LDL) and high density lipoprotein (HDL). It is widely accepted that 
LDL functions in a way that directly results in deposition of the LDL cholesterol in the 
blood vessel wall and that HDL functions in a way that results in the HDL picking up 
the cholesterol from the vessel wall and transporting it to the liver where it is 
metabolized (Brown and Goldstone, Ann. Rev. Became. 52. 223 (1983); Miller. Ann. 

25 Rev. Med. 31. 97 (1980)). It is generally accepted by those skilled in the art that 

reduction of abnormally high LDL (low density lipoprotein) cholesterol levels is effective 
therapy not only in the treatment of hyper-cholesterolemia but also in the treatment of 
atherosclerosis. 



30^ 



The enzyme squalene synthase (also known as squalene synthetase) is the enzyme 
involved in the first committed step in the de novo cholesterol biosynthesis. 
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This enzyme is a microsomal enzyme that catalyses the reductive dimerization of two 
molecules of famesyl diphosphate to fomfi squalene. Squalene is utilized only for 
cholesterol biosynthesis whereas famesyl diphosphate serves as tiie precursor to 
several other biologically important compounds. The inhibition of squalene synthase 
5 would thus hinder cholesterol biosynthesis while leaving unhindered other essential 
pathways to e.g dolichol, ubiquinone, isopentyl tRNA and prenylated proteins. 

Even though there has already been discovered squalene synthetase inhibitors a need 
still remains for a more effective squalene synthetase inhibitor i.e. one that provides a 
10 better antihypercholesteremic effect and exhibits a good safety profile. 

We have discovered a new class of squalene synthetase inhibitors which have not 
previously been considered for the use in treating hypercholesterolemia and related 
disorders. 

15 

Summafy of the Invention 

The method of this invention comprises administering to a patient suffering from 
hypercholesterolemia and related disorders an effective amount of a compound of 
20 formula I 



25 




(I) 



30 

wherein 
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W is oxygen or sulphur; and 

R is R'. -OR^ -SR^ -SOR^ -S02R^ C3.,o-cycloaikyl, C4.i2-{cycloalkylalkyl). -Z-C3.,o- 
cycloalkyl or -Z-C4.i2-(cycloalkylalkyl), wherein 2 is oxygen or sulphur, R^ is Ci.ts-alkyi, 
C2.i5-alkenyl or Cj^is-alkynyl, each of which is optionally substituted with one or more 
5 halogen(s), -CF3, -CN, Y, phenyl or phenoxy, wherein phenyl or phenoxy is optionally 
substituted with halogen, -CN, C^^-alkyl, C^^-alkoxy. -OCF3. -CF3. -CONHa or -CSNHj. 
and Y is as defined below; or 

R is phenyl or benzyloxycarbonyl, each of which is optionally substituted with halogen, 
-CN, Ct^-alkyl, C^^-alkoxy, -OCF3, -CF3. -CONHj or -CSNHj; or 

10 R is -Z-Y. -0-R^-Z-Y, -S-R^-Z-Y, .Q-R'-Z-R" or -S-R'-Z-R' wherein Z is oxygen or 
sulphur, R^ is C,.i5-alkylene. Cj.is-alkenylene or Cj.is-alkynylene, R"* is as defined 
above, and Y is a 5 or 6 membered heterocyclic group containing one to four N, O or S 
atom(s) or a combination thereof, which heterocyclic group is optionally substituted at 
carbon and/or nitrogen atom(s) with Ci.B-alkyl, -CF3, phenyl, benzyl orthienyl. or a 

15 carbon atom in the heterocyclic group together with an oxygen atom form a carbonyl 
group, or which heterocyclic group is optionally fused with a phenyl group; and 
G is selected from one of the following azabicyclic ring systems 




25 



4 



wherein R^ and R^ may be present at any position, including the point of attachment of 
30 the (CH2)rW group, and independently are hydrogen, Ci.5-alkyl, Cj^-alkenyl, Cj^- 

alkynyl, Ci.io-alkoxy. Ci.s-a!kyi substituted with -OH, halogen, -NH2, carboxy or phenyl; 
and 
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is hydrogen. C^^-alkyl. Ca^-alkenyl or Ca^-alkynyl; and 
n is 0. 1 or 2; and 
m is 0, 1 or 2; and 
p is 0, 1 or 2; and 
5 q is 1 or 2; and 
r is 0,1 or 2; and 

is a single or double bond; or a phannaceutically acceptable salt thereof. 

Examples of such salts include inorganic and organic add addition salts such as 
10 hydrochloride, hydrobromide, sulphate, phosphate, acetate, fumarate. maleate, citrate, 
lactate, tartrate, oxalate, or similar pharmaceutically acceptable inorganic or organic 
acid addition salts, and include the pharmaceutically acceptable salts listed in Journal 
of Pharmaceutical Science, fig, 2 (1977) which are hereby incorporated by reference. 

15 Especially preferred salts include tartrate and hydrochloride. 

The terms alkyl. alkenyl. alkynyl, alkoxy, alkylene. alkenylene and alkynylene are 
intended to mean straight or branched alkyl, alkenyl. alkynyl, alkoxy. alkylene, 
alkenylene and alkynylene. 

20 

Typical C^^-alkyl(ene) groups include, but are not limited to. methyl{ene), ethyl(ene), n- |p 
propyl{ene). iso-propyl(ene), butyl(ene), iso-butyl(ene), sec.-butyl(ene}, tert.-butyl(ene), 
pentyl(ene}, hexyi(ene) and the like. 

25 Typical "C2.i5-alkeny!{ene)" groups include but are not limited to 1-propeny!(ene), 2- 
propenyl(ene), 1,3-butadienyl(ene), l-butenyl(ene). hexenyl(ene). pentenyl(ene) and 
the like. 

Typical "C2.i5-alkynyl(ene)" groups as used herein include, but are not limited to. 1- 
30 propynyl(ene), 2-propynyl(ene), 2-butynyl(ene), l-pentynyl(ene). 2-pentynyl(ene) and 
the like. 
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Typical "C,.io-alkoxy" groups include but are not limited to methoxy. ethoxy, propoxy 
and butoxy. 

5 Typical 5 or 6 membered heterocyclic groups containing one to four N, O or S atom(s) 
or a combination thereof include but are not limited to pyrrole, imidazole, pyrazole, 
triazole. pyridine, pyrazine, pyrimidine, pyridazine. tsothiazole, isoxazole, oxazole, 
oxadiazole, thiadiazole, quinoline, isoquinoline, quinazoline, quinoxaline, indole, 
benztmidazole. benzofuran, pterjdine and purine. 

10 

As used herein, the term "halogen" means F. CI, Br and I. Especially preferred 
halogens include CI. Br and I. 

It is to be understood that the invention extends to each of the stereoisomeric forms of 
15 the compounds of formula I as well as the racemates. 

As used herein, the term patient includes any mammal which could benefit from 
treatment of hypercholesterolemia and related disorders. The temn particularly refers to 
a human patient, but is not intended to be so limited. 

20 

The thiadiazole compounds used in the present claimed method have been disclosed 
and claimed in EP 0709381A1 herein incorporated by reference in its entirety. The 
thiadiazole compounds are known to be useful in the treatment of ilnesses whose 
clinical manifestations are due to cholinergic deficiency. 
25 Such ilnesses include Alzheimer's disease, Huntingtons chorea, tardive dyskinesia, 
hyperkinesia, mania and Tourette Syndrome. Accordingly there is no disclosure in this 
reference of using the compounds to treat hypercholesterolemia and related disorders. 

The invention also comprises the use of a compound of formula I or a pharmaceutically 
30 acceptable salt thereof for the preparation of a medicament for inhibiting squalene 
synthetase, especially a medicament for the treatment of hypercholesterolemia. 
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Preferred compounds for use in treating hypercholesterolemia and related disorders 
are compounds wherein G is the ring system: 



and wherein m and n are 1 , and p is 2. 
More preferred compounds include: 

(±)-3-Methoxy-4-(1-a2abicyclo[2.2.2]octyl-3-oxy)-1,2,5-thiadia2ole, 
(±)-3-Ethoxy-4-( 1 -azabicyclo[2.2.2Joctyl-3-oxy)-1 .2,5-thiadiazole, 
(±)-3-Propyloxy-4-(1 -azabicyclo[2.2.2]octyl-3-oxy)-1 ,2.5-thiadiazole, 
(±)-3-Butyloxy-4-(1 -azabicyclo[2.2.2]octyl-3-oxy)-1 .2.5-thiadiazole, 
(±)-3-Pentyloxy-4-(1 -azabicycloI2.2.2]octyl-3-oxy)-1 .2.5-thiadiazole. 
(±)-3-Hexyloxy-4-(1 -azabicyclo[2.2.2]octyl-3-oxy)-1 ,2,5-thiadiazole, 
(±)-3-(4-MethylpentyloxyH-(1-a2abicyclo[2.2.2]octyl-3<)xy)-1,2.5-thiadiazole 
(±)-3-Propylthio-4-(1 -azabicyclo[2.2.2]octyl-3-oxy)-1 ,2,5-thiadiazole, 
(±)-3.Butylthio-4-(1-azabicyclo[2.2.2]octyl-3-oxy)-1,2,54hiadiazole 
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(±)-34*entylthio-4-(1-azablcydo[2.2.2lodyl-3K>xy)-1,2,5-t^ 

(S)-3-Pentylthio4-(1 -a2ablcyclo[2.2.2loctyl-3-oxy)-1 .2,5-thiadia2ole, 

(±)-3-He)cylthio-4-(1 -azabicyclo[2.2.2]octyl-3-oxy)-1 ,2,5-thiadiazole, 

(±)-3-(3.3-DimethylbutylthioH-(1 -azablcyclo[2.2.2]octyI-3-oxy)-1 ,2,5- 
thiadiazole. 

(+)-3-(2-(2-Thienylthio)ethylthio)-4-(1-azabicyclo[2.22loc^ .2.5-thiadia20le. 

(±)-3-(2,2,3,3,3-PentafluoropropytthioH-{1 -aMbicyclo[2.2.2]octyl-3-o^ ,2,5- 
thiadiazole, 

(±)-3-(3-(2-Thienyl)propytthio)-4-( 1 -azabicycIo[2.2.2]octyl-3-oxy)-1 ,2,5-thiadiK^ 
(±)-3-Butylthio-4-((1-a23bicyclo[2.2.2]octan-3-yl)methoxy)-1,2.5-thiadi^ 
(±)-Exo-3-pentylthio-4-(1-azabicydo[3.2.1]octyl-6-oxy)-1,2,5-thiad 
(±)-Endo-3-pentylthio-4-(1 -azabicyclo[3.2.1]octyl-6-oxy)-1 ,2,5-thiadiazole, 
(±)-Endo-3-butyloxy-4-(1-azabicyclo[2.2. 1]heptyl-3-oxy)-1 ,2,5-thiadiazole, 
(±)-Exo-3-butyloxy-4-(1 -azabicycloI2.2. 1 ]heptyl-3-oxy)-1 ,2.5-thiadiazole. 
(R)-3-Pentylthio-4-(1 -azabicyclo[2.2.2loctyl-3-oxy)-1 ,2.5-thjadiazole. 
(±)-3-(4-Methylpentylthio)-4-(1-azabicyclo[2.22]octyl"3-oxy)-1,2.5-thiadiM^ 
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(±)-3-{3-Phenylpropylthio)-4-(1 •azabicyclo[2.2.2]octyl-3-oxy)-1 .2,5-thladiazole, 

(±)-3-(4-Cyanobenzylthio)-4-(1 -azabicyclo[2.2.2]octyl-3-oxy)-1 ,2,5-thiadiazole, 

(±)-3-(4-FluorobenzylthioH-(1 -azabicyclo[2.2.2]oc^l-3-oxy)-1 ,2,5-thiadiazole, 

(±}-3-'(2-PhenylethylthioH*(1 •azabicycioI2.2.2]octyl-3-oxy)-1 ,2,5-thiadiazole, 

(±)-3-(2-PhenyloxyethylthioH-(1-azabicyclo[2.22]octyl-3-oxy)-1,2,5-t^ 

Endo-3-butyloxy-4-(N-methyl-8-azabicvclo[3.2. 1]octyl-3--oxy)-1 .2,5-thiadiazole, 

(+)-Exo-3-butyloxy-4-(6-{N-methyl-8-azabicycloI3.2. 1 loctan-3-onoxy))-1 ,2,5-thiadiazole, 

(±)-Endo-3-(4-cyanobenzylthio)-4-(1-a2abicyclo[3.2.1]octyl-6-oxy)-1,2,5-thi^^ 

(±)-3-(2-(2-Thio-5-trffluoromethyfthienyl)ethylthio)-4-(1-azabicyclo[2.2.^ 
oxy)'1 ,2,5-thiadiazole, 

(±)-3-(2-(5-(2-Thienyl)thienyl)thio)-4-(1-azabicyclot2.2.2]octyl^^^ 

{±)-3-(2-(2-(5-(2-Thienyl)thienyl)thio)ethylthioH-(1-azabicyclo[2.2.^^^ 
1,2,5-thiadlazole, 

(±)-3-(2-Thienylthio)-4-(1-azabicycloI2.2.2loctyl-3-oxy)-1.2,54hiadi 

(±)-3-(3-N-(2-Thiazolidonyl)propylthio)-4-(1-azabi(:yclo[2.2.2]octyl-^^ 
thiadiazoie. 

3-BLitylthio-4-(exo-2-azabicyclo[2.2.2]oct-6-yloxy)-1,2,5-thiadiazo 
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Endo-3-(3-Butylthio-1 .2,5-thiadia20l-4-yloxy)-1 -azabicyclo[2.2. 1 ]heptane. 



Endo-3-(3-propyKhio-1 ,2,5-thiadiazol-4-yioxy)-1 -azabicyclo[2.2. 1 ]heptane, 

Endo-3-(3-Propylsulfonyl-1 ,2,5-thiadia20l-4-yloxy)-1 -azabicyclo[2.2. 1 jheptane. 

Endo-3-(3-(3-(4-Fluorophenyl)-2-propynyl-1 -oxy)-1 .2,5-thiadiazol-4-yloxy)-1 - 
azabicyclo[2.2. 1 ]heptane, 

Endo-3-(3-{3-phenyl-2-propyny 1-1 -oxy)-1 ,2.5-thiadiazo l-4-yloxy)-1 -azablcyclo[2.^ 
heptane. 

Endo-3-(3-Trifluoropropylthio-1.2,5-thiadiazol-4-yloxy)-1-a2abicycloI2.2.1lh 
Endo-3-(3-TrifIuorobutylthic)-1,2.5-thiadiazol-4-yloxy)-1-azabicyclo[2-2.1]h 
Endo*3-(3-(4-Cyanobenzylthio)-1 ,2,5-thiadiazoM-yloxy)-1 -azabicyclo[2.^ 
Exo-3-(3-Propylthlo-1 ,2,5-thiadiazol-4-yloxy)-1 -azabicyclo[3.3. 1 ]nonane, 
Exo-3-(3-Butylthio-1 ,2,5-thiadiazol-4-yloxy)-1 -azabicyclo[3.3. 1 Jnonane, 
or a pharmaceutically acceptable salt thereof. 
Methods 

a) Rat liver microsomal preparation 

Male rats weighing 200 to 300 g were decapitated and the liver removed and placed in 
10 ml icecold 0.25 M sucrose. 2mM EDTA and 50 mWI Tris, HCI buffer pH 7.4. The 
liver was homogenized in 3 x volume buffer relative to weight using a glass teflon 
Potter-Elvehjem homogenizer set to 1000 rpm. The homogenate was then centrifuged 
for 15 min. at 12,000 x g at 4^*0. The resultant supernatant was gently decanted into 10 
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ml ultracentrifuge vials and treated at 100.000 x g for 60 min. at 4^*0. The microsomal 
pellet was resuspended in a final volume of 1 ml icecold 0.1 M phosphate buffer pH 7.4 
per gram liver tissue by gentle homogenization in a glass Potter-Elvehjem at 800 rpm. 
Aliquots of 0.5 ml (ca. 20 mg/ml protein) was stored at -80''C until further use in the 
5 squalene synthetase inhibition assay. 

b) Assay procedure 

To begin assay. 20 ml of the compound of this invention or vehicle solution is added to 
each 16 X 150 screw-cap culture tube on ice. Then 580 ml of flushed assay buffer is 
10 pipetted into each tube. 100 ml of cofactor is next added to each tube, followed by 100 
ml of a dilution of microsomal enzyme (approximately 80 mg protein). The tubes are 
preincubated for 10 min. at 37^*0. and 200 ml of the ^H-FPP (200,000 dpm, 10 mM final 
cone.) is added to each tube at weo second intervals. 

15 The tubes are then incubated for exactly 10 min., shaking at 150 oscillations per min. 
After the 10 min. incubation, the reaction is stopped by the addition of 1 ml of 15% 
KOH in ethanol, and the tubes are incubated for 30 min. in a BS^C water bath for 
saponification of lipids and solubilization of proteins. The tubes are cooled on ice for 
five min. The samples are next extracted with 5 ml of petroleum ether by shaking for 10 

20 min. at low speed on a metabolic shaker. Each lower aqueous layer is frozen in a dry 
ice/alcohol bath (2-propanol/methanol. 1:1), and each organic layer is poured into 
another set of 16 x 150 screw-top culture tut)es containing 2 ml of deionized water. 
Each ether layer is washed by vortexing each tube for 5 sec. The aqueous layers are 
again frozen in the dry ice/alcohol bath, and the ether is poured into scintillation vials. 

25 1 0 ml of AquaSoP is next added to each vial, and the vials are counted for 5 min. in a 
scintillation counter. Percent inhibitions are calculated from the counts obtained. 

The compounds used in this method are effective over a wide dosage range. For 
example, in the treatment of adult humans, dosages from about 0.05 to about 100 mg. 
30 preferably from about 0.1 to about 100 mg, per day may be used. A most preferable 
dosage is about 10 mg to about 70 mg per day. In choosing a regimen for patients 
suffering from hypercholesterolemia and related disorders it may firequently be neces- 
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sary to begin with a dosage of from about 30 to about 70 mg per day and when the 
condition is under control to reduce the dosage as low as from about 1 to about 10 mg 
per day. The exact dosage will depend upon the mode of administration, form in which 
administered, the subject to be treated and the body weight of the subject to be 
5 treated, and the preference and experience of the physician or veterinarian in charge. 



The route of administration may be any route, which effectively transports the active 
compound to the appropriate or desired site of action, such as oral or parenteral e.g. 
rectal, transdemial. subcutaneous, intravenous, Intramuscular, topical, intranasal or an 
10 ointment, the oral route being preferred. 

Typical compositions include a compound of formula I or a pharmaceutically 
acceptable acid addition saK thereof, associated with a pharmaceutically acceptable 
carrier, in making the compositions, conventional techniques for the preparation of 

15 pharmaceutical compositions may be used. For example, the active compound will 
usually be mixed with a canier, or diluted by a carrier, or enclosed within a carrier 
which may be in the forni of a ampoule, capsule, sachet, paper, or other container. 
When the carrier serves as a diluent, it may be solid, semi-solid, or liquid material 
which acts as a vehicle, exdpient, or medium for the active compound. The active 

20 compound can be adsorbed on a granular solid container for example in a sachet. 
Some examples of suitable carriers are water, salt solutions, alcohols, polyethylene 
glycols, polyhydroxyethoxylated castor oil, gelatine, lactose, amylose. magnesium 
stearate, talc, silicic acid, fatty acid monogiycerides and diglycerides. pentaerythritol 
fatty acid esters, hydroxymethylceliulose and polyvinylpyrrolidone. 

25 

The pharmaceutical preparations can be sterilized and mixed, if desired, with auxiliary 
agents, emulsifiers, salt for influencing osmotic pressure, buffei^ and/or coloring 
substances and the like, which do not deleteriously react with the active compounds. 



30 



For parenteral application, particulariy suitable are injectable solutions or suspensions, 
preferably aqueous solutions with the active compound dissolved in polyhydroxylated 
castor oil. 
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Tablets, dragees» or capsules having talc and/or a carbohydrate carrier or binder or the 
like are particularly suitable for oral application. Preferable canriers for tablets, dragees, 
or capsules include lactose, com starch, and/or potato starch. A syrup or elixir can be 
used in cases where a sweetened vehicle can be employed. 

Generally, the compounds are dispensed in unit fomn comprising from about 1 to about 
100 mg in a phannaceutically acceptable canrier per unit dosage. 

A typical tablet, appropriate for use in this method, may be prepared by conventional 
tabletbng techniques and contains: 

Active compound 5.0 mg 

Lactosum 67.8 mg Ph.Eur. 

Avice® 31.4mg 

Amberlite® 10 mg 

MagnesH stearas 0.25 mg Ph. Eur. 
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CLAIMS 

1 . A method of inhibiting squalene synthetase in a subject in need thereof 
comprising administering to said subject an effective amount of a compound of fonnula 



10 ^ < (I) 




15 

wherein 

W is oxygen or sulphur; and 

R is R\ •OR^ -SR^ -SOR*. -SOjR.^ C3.io-cycloalkyl. C4.i2-(cycloalkylalkyl). -Z-C3.,o- 
cycloalkyi or -Z-C4.i2-(cycloalkyialkyl). wherein Z is oxygen or sulphur, R^ is C,.,5-alkyl, 
20 C2.i5-alkenyl or C2.i5-alkynyl, each of which is optionally substituted with one or more 
halogen(s). -CN. Y. phenyl or phenoxy, wherein phenyl or phenoxy is optionally 
substituted with halogen, -CN. C,^-alkyl. C,^-alkoxy, -OCF3, -CF3. 
-CONH2 or -CSNHe, and Y is as defined betow; or 

R is phenyl or benzyloxycarbonyl, each of which is optionally substituted with halogen, 

25 -CN. C,^-alkyl, C^^-alkoxy, OCF3, -CF,. -CONH, or -CSNHj; or 

R is -Z-Y. -0-R*-Z-Y, -S-R^-Z-Y. -O-R^-Z-R" or -S-R^-Z-R\ wherein Z is oxygen or 
sulphur, R® is C,.-,s-alkylene, Cj^ig-alkenylene or C2.i5-alkynylene, R* is as defined 
above, and Y is a 5 or 6 membered heterocyclic group containing one to four N, O or S 
atom(s) or a combination thereof, which heterocyclic group is optionally substituted at 

30 carbon and/or nitrogen atom(s) with Ci^-alkyl, -CF3. phenyl, benzyl or thienyl, or a 
carbon atom in the heterocyclic group together with an oxygen atom form a carbonyl 
group, or which heterocyclic group is optionally fused wttii a phenyl group; and 



10 
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G is selected from one of the following azabicydic ring systems 
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r3 



15 

wherein and may be present at any position, including the point of attachment of 
the (CH2)rW-group, and independently are hydrogen, C,,5-alkyl, Cj.s-alkenyl, Cj^- 
alkynyl. C^.^o-alkoxy, Ci.5-alkyl substituted with -OH, halogen, -NHj, carboxy or phenyl; 
and 

20 R' is hydrogen, Ci.5-alkyl, Cj-s-alkenyi or Cj.s-alkynyl; and 

n is 0. 1 or 2; and 

m is 0, 1 or 2; and 

p is 0, 1 or 2; and 

q is 1 or 2; and 
25 r is 0,1 or 2; and 

is a single or double bond; 

or a pharmaceutically acceptable salt thereof. 



30 



2. A method of inhibiting squalene synthetase in a subject in need thereof 
comprising administering to said subject an effective amount of a compound of fonmula 
I 
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G-(CH2)r-W 

(I) 




10 

wherein 

W is oxygen or sulphur; and 

R is R^ -OR^ -SR\ -SOR\ -SOjR', C3,,o-cycloalkyl, C4.,2-(cycloalkylalkyl). -Z-Ca^io- 
cycloalkyl or-Z-C4.,2-(cycloalkyla!kyl), wherein Z is oxygen or sulphur, R" is Ci.ij-alkyl. 
15 Cj.ts-alkenyl or Cg.is-alkynyl, each of which is substituted with one or more halogen(s), - 
CF3. -CN, Y, phenyl or phenoxy, wherein phenyl or phenoxy is optionally substituted 
with halogen, -CN. Ci^-alkyl. C,^-alkoxy, -OCF3, -CF3. 
-CONH2 or -CSNHg, and Y is as defined below; or 

R is phenyl or benzyloxycarbonyl, each of which is optionally substituted with halogen. 

20 -CN. C,^-alkyl. C,^-alkoxy, -OCF3. -CF3. -CONH2 or -CSNH^; or 

R is -Z-Y. -O-R^-Z-Y. -S-R'-Z-Y. -O-R'-Z-R* or .S-R*-Z-R^ wherein Z is oxygen or 
sulphur. R^ is Ci.ij-alkylene, C^.ts-alkenylene or C2.,5-alkynylene, R^ is as defined 
above, and Y is a 5 or 6 membered heterocyclic group containing one to four N. O or S 
atom(s) or a combination thereof, which heterocyclic group is optionally substituted at 

25 carbon and/or nitrogen atom(s) with Ci^-alkyl, -CF3, phenyl, benzyl or thienyl. or a 
carbon atom in the heterocyclic group together with an oxygen atom form a carbonyl 
group, or which heterocyclic group is optionally fused with a phenyl group; and 
G is selected from one of the following azabicyclic ring systems 



30 
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wherein and may be present at any position, including the point of attachment of 
the (CH2)rW-group. and independently are hydrogen. Ci.5-alkyl. Cz-s-alkenyl. Cj^- 
alkynyl. C^.^o-aH^o^Y* Ci.5-alkyl substituted with *0H. halogen. -NHj, carboxy or phenyl; 
15 and 

R' is hydrogen. Ci.5-alkyl. Cj-s-alkenyl or Cj^-alkynyl; and 
n is 0. 1 or 2; and 
m is 0, 1 or 2; and 
p is 0, 1 or 2; and 
20 q Is 1 or 2; and 
r is 0,1 or 2; and 

is a single or double bond; 

or a pharmaceutically acceptable salt thereof. 

25 3. The method according to claim 1 or 2 wherein G in formula I is the ring system 



30 
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wherein and are as defined in claim 1 , and m and n are 1 . and p is 2; 
or a pharmaoeutically acceptable salt thereof. 

4. The method according to anyone of the preceding claims wherein the 
compound is selected from the following: 

(±)-3.Methoxy-4-(1 -azabicyclo[2.2.2]octyl-3-oxy)-1 ,2,5-thiadiazole, 

(+)-3-Ethoxy-4-(1-azabicycloI2.2.2]octyl-3-oxy)-1,2.5-thiadiazole, 

(±)-3-Propyloxy-4-<1 -a2abicyclo[2.2.2]octyl-3-oxy)-1 .2.5-thiadlazote. 

(±)-3-Butyloxy-4-(1 -azabicycloI2.2.2]octyl-3-oxy)-1 .2.5-thiadiazole. 

(±)-3-Pentyloxy-4-(1-azabicyclo[2.2.2]octyl-3^xy)-1,2,5-thiadiazole. 

(±)-3-Hexyloxy-4-(1-a2abicycloI2.2.2]octyl-3-oxy)-1.2,5-thiadiazole. 

(±)-3-(4-Methyipentyloxy)-4-(1-azabicyclo[2.2.2]octyl-3-oxy)-1,2,5-thiadiazole. 

(±)-3-Propylthio-4-(1-azabicyclo[2.2.2loctyl-3.oxy)-1.2.5-thiadiazole, 

(±)-3-Butylthio-4-(1 -azabicyclo[2.2.2]octyl-3-oxy)-1 .2.5-thiadiazole. 

(±)-3-Pentylthio-4-(1 -azabicyclo[2.2.2]octy|.3-oxy)-1 ,2.5-thiadiazole. 
(S)-3-Pentylthio-4-(1-azabicyclo(2.2.2]octyl-3-oxy)-1,2,5-thiadiazole. 
(±>-3-Hexylthio-4-(1 -azabicyclo[2.2.2]octyl-3-oxy)-1 ,2. 5-thiadiazole. 
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(±)-3-(3,3-DimethylbutylthioH-{1-azablcyclo[2.2.2]oc^^^ 
thiadiazole, 

(+)-3^2-(5-<2-Thienyl)thienyl)thio)-4-(1-azabicyd 

(+)-3.(2-(2-Thienylthio)ethyimioH-(1-a^bicyclo[2.2.2]octy 

(±)-3-(2-Thienylthio)-4-(1-azabicydo[2.2.2]octyl-3-oxy)-1.2,^^^ 

(±)-3-{2.2.3.3,3-Pentafluoropropylthio)-4-(1 -azabicyclo[2.2.2]octyl-3-oxy)-1 ,2,5- 
thiadiazole, 

(±)-3-{3-(2-Thieny l)propylthioH-( 1 -azabicyclo[2.2.2]octy l-3-oxy)-1 

(+)-3-Butylthio-4-((1-azabicyclo[2.2.2]octan-3-yl)methoxy)-1,2,54hi^^ 

(±)-Exo-3-pentylthio-4-(1-azabicyclo[3.2.1]octyl-6-oxy)-1.2.5-thiadiazole, 

(±)-Endo-3-pentylthio-4-(1-azabicycloI3.2.1]ocrtyl-6K)xy)-1.2,5-thiad 

(±)-Endo-3-butyloxy-4-(1 -azabicydo{2.2. 1 ]heptyl-3-oxy)-1 ,2,5-thiadia2ole, 

(±)-Exch3-butyloxy-4-(1-azabicydoI2.2.1]heptyl-3-oxy)-1,2,5-thiadiazole. 

(R)-3-PentylthicMi-(1-azabicydo[2.2.2]octyl-3-oxy)-1,2.5-thiadiazole, 

(i)-3-{4-Methylpentylthio)-4-(1-azabicydot2.2.2]octyl-3-oxy)-1, 2.5-th 

(±)-3-(3-Phenylpropylthio)-4-(1-azabicydot2.2.2lodyl-3-oxy)-1,2,5-thiadiazole 
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(+)-3-(4-Cyanobenzytthio)-4-(1 -azabicydo[2.2.21octyl-3-oxy)-1 ,2,54hiadiazole. 

(+)-3-(4-Fluorobenzyimio)-4-(1-azabi(yclo[2.2.2]octyl-3-^ 

(+)-3.(2-PhenylethylthioH-(1-azabicydot2.2.2]octyl-3-o^^ 

(+)-3-(2-Phenyloxyethylthio)-4-(1-azabicycloI2.22]octyl-3K)xy)-^ 

Endo-3-butyloxy-4-(N-methyl-8-azabicyclot3.2. 1 ]octyl-3-oxy)-1 .2,5-thiadiazole. 

(±)-Exo-3-butyloxy-4-(6-(N-methyl-8-azabicycloI3.2. 1 ]octan-3-onoxy))1 ,2,5-thiadiazole, 

(±)-Endo-3-(4-cyanobenzylthio)-4-(1 -a2abicyclo[3.2. 1 ]octyl-6-oxy)-1 ,2.5-thiadiazole. 

(±)-3-(2-(2-Thic)-5-trifluoromethylthienyl)ethylthio)-4-(1-azabicyc^^^^ 
oxy)-1 ,2,5-thiadiazole, 

(±)-3-(2-(2-(5-(2-Thienyl)thienyl)thio)ethylthio)-4.(1.azabicycto 
1 ,2.5-thiadiazoie. 

(±)-3-(3-N-(2-Thiazolidonyl)propylthioH-(1-azabicyclo[2.2.21octyl-3<)xy)^ 
thiadiazole, 

3-Butylthio-4-(exo-2-azabicyclo[2.2.2]oct-6-yloxy)--1,2,5-thiadiazole. 
Endch3-(3-Butylthio-1,2,5-thiadiazol-4-yloxy)-1-azabicyclo[2.2.1]heptane, 
Endo-3-(3-propylthio-1,2,5-thiadiazol-4-yloxy)-1-azabicyclo[2.2.1]heptane, 
Endo-3-(3-Propylsutfonyl-1,2.5-thiadiazol-4-yloxy)-1-azabicycloI2.2.1]heptane^ 



20 

Endo-3-(3-(3-(4-Fluorophenyl)-2-propynyl-1-oxy)-1,2,5-thi^^ 
azabicyclo[2.2.1]heptane. 

Endo-3-(3-(3i>henyl-2i)ropynyM -o)cy)-1 .2.5-thiadiazol-4.yl^ 
5 [2.2.1)heptane, 

Endo-3-(3-Trifluoropropylthlo-1 ,2.5-thiadia20l-4-yloxy)-1 -azabicyclol2.2. 1 Jheptane. 
Endo-3-(3-Trifluorobutylthio-1,2,5-thiadiazol-4-yloxy)-1-^ 

10 

Endo-3-^3-(4-CyanobenzyIthio)-1.2,5-thiadiazol-4-ylo^^^ 
Exo-3-(3-Propylthio-1,2,5-thiadia2oM-ytoxy)-1-a2abicyclo[3.3.1] 
15 ExcK3-{3-Butylthio-1,2.5-thiadiazol-4-yloxy)-1-azabicyclo[3.3.^ 
or a pharmaceutically acceptable salt thereof. 

5. The method according to anyone of the preceding claims wherein the 
20 compound is selected from the following: 

(±)-3-Methoxy-4-(1-azabicyclol2.2.2]octyl-3-oxy)-1,2,5-thiadiazole. 

(±)-3-Ethoxy-4-{1 -azabicycloI2.2.2]octyl-3-oxy)-1 ,2.5-thiadiazole, 

25 

(±)-3-Propyloxy-4-(1 -azabicycloI2.2.2]octyl-3-oxy)-1 ,2.5-thiadiazole, 
(±)-3-Butyloxy-4-(1 -azabicyclo[2.2.2]octyl-3-oxy)-1 .2,5-thiadiazole, 
30 (±)-3-Pentyloxy-4-(1-azabicyclo[2.2.2]octyl-3-oxy)-1.2.&-thiadiazole, 
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(±)-3-Hexyloxy-4-(1 -azabicycloI2.2.2]octyl-3-oxy)-1 ,2,5-thiad lazole, 

(±)-3-(4-MethylpentyioxyH-(1-azabicyclo[2.2.2]octyi-3-oxy)-1,2.54hiadiazole. 

(+)-3-Propylthio^-(1-azabicyclo[2.2.2loctyl-3-oxy)-1.2,W^ 

(±)-3-Butylthio4-(1 -azabicydo[2.2.2]octyl-3-oxy)-1 .2,5-thiadiazoIe. 

(±)-3-Pentylthi(>-4-(1-a2abicycloI2.2.2loctyl-3-oxy)-1,2,5-thiadi^^ 

(S)-3-Pentylthio-4-(1-azabicyclo[2.2.2loctyU3-oxy)-1.2,5-thiadiazole. 

(±)-3-Hexytthio-4-(1 -a2abicycloI2.2.2]octyl-3-oxy)-1 ,2,5-thiadiazole, 

(+)-3-(3.3-DimethylbutylthioH-{1-azabicyclo[2.22]octyI-3-oxy)-1,2,5^ 

(±)-3-(2-(5-(2.Thienyl)thienyl)thioH-(1-azabicyclo[2.2.2]octyl^ 

(±)-3-(2-(2-Thienyfthio)ethylthio)-4-(1-azabicyclo[2.2.2]octyl-3-oxy)-1.2,5-^^ 

(±)-3-(2-ThienylthioH-(1-azabicyclo[2.2.2]octyl-3-oxy)-1,2,5-thiadia2ole. 

(±)-3-(2.2,3.3,3-Pentafluoropropylthio)-4-(1-azabicyclo[2.2.2]octyl-3-oxy)-1,^ 
thiadiazole, 

(±)-3-{3-(2-Thienyl)propylthioH-(1-azabicyclo[2.2.2]octyl-3-oxy)-1,2.5-thiadi^ 
(±)-3-ButylthicM»-((1-azabicyclo[2.2.2]octan-3-yl)methoxy)-1,2,54hiadia20 
(R)-3-Pentylthio-4-(1 -azabicycio[2.2.2]octyl-3-oxy)-1 ,2,5-thiadiazole, 
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(±)-3-(4-MethylpentylthioH-(1 -azstoicyclo[2.2.2loclyl-3-oxy)-1 ,2.5-thiadiazole. 



(±)-3-(3-PhenylpropylthioH-(1 -azabicyclo[2.2.2loctyl-3-oxy)-1 ,2.5-thiadiazole, 

(±)-3-(4-CyanobenzylthioH-(1-azabicycIo[2.2.2]octyl-3^^ 

(±)-3-(4-Fluoroben2ylthio)-4-(1-azabicyclo[2.2-2]octyl-3-o^^ 

(±)-3-(2-PhenylethylthioH-(1 -azabicydoI22.2]octyl-3K)^^^ ,2,5-thiadia20le. 

(+)-3.(2-Phenyloxyethylthio)-4-{1-azabicycloI2.2.2]octyl-3-o^^^ 

(+)-3-(2-(2-Thio-5-trffluoromethylthienyl)ethylthioH-(1-a2abi^^^^ 
oxy)-1 .2,5-thiadiazole, 

(±)-3-(2-(2-(5-(2-Thienyl)thienyl)thio)ethylthio)-4-(1-azabicycl^ 
oxy)-1 ,2,5-thiadiazole, 

(±)-3-(3-N-(2-Thiazolidonyl)propylthio)-4-(1-azabicyclo[2.2.2loctyl-3-oxy)- 
1,2,5-thiadiazole, 

3-Butylthio-4-(exo-2-azabicyclo[2.2.2]ort-^-yloxy)-1,2,5-thiadiazote 
or a pharmaceutically acceptable salt thereof. 

6. A method of treating hypercholesterolemia in a subject in need thereof 
comprising administering to said subject an effective amount of a compound according 
to claim 1 . 

7. A method of treating hypercholesterolemia in a subject in need thereof 
comprising administering to said subject an effective amount of a compound according 
to claim 2. 
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8. A method of treating hypercholesterolemia in a subject in need thereof 
comprising administering to said subject an effective amount of a compound according 
to claim 3. 

9. A method of treating hypercholesterolemia in a subject in need thereof 
comprising administering to said subject an effective amount of a compound according 
to claim 4. 

10. A method of treating hypercholesterolemia in a subject in need thereof 
comprising administering to said subject an effective amount of a compound according 
to claim 5. 

1 1 . The use of a compound according to claim 1 or a pharmaceutically acceptable 
salt thereof for the preparation of a medicament for inhibiting squalene synthetase. 

12. The use of a compound according to claim 1 or a pharmaceutically acceptable 
salt thereof for the preparation of a medicament for treatment of hypercholesterolemia. 

1 3. The use of a compound according to claim 2 or a pharmaceutically acceptable 
salt thereof for the preparation of a medicament for inhibiting squalene synthetase. 

14. The use of a compound according to claim 2 or a pharmaceutically acceptable 
salt thereof for the preparation of a medicament for treatment of hypercholesterolemia. 

15. The use of a compound according to claim 3 or a phamnaceutically acceptable 
salt thereof for the preparation of a medicament for inhibiting squalene synthetase. 

16. The use of a compound according to claim 3 or a pharmaceutically acceptable 
salt thereof for the preparation of a medicament for treatment of hypercholesterolemia. 
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17. The use of a compound according to claim 4 or a phamiaceutically acceptable 
salt thereof for the preparation of a medicament for inhibiting squalene synthetase. 

18. The use of a compound according to claim 4 or a phamnaceutically acceptable 
salt thereof for the preparation of a medicament for 

treatment of hypercholesterolemia. 

1 9. The use of a compound according to claim 5 or a pharmaceutically acceptable 
salt thereof for the preparation of a medicament for inhibiting squafene synthetase. 

20. The use of a compound according to claim 5 or a pharmaceutically acceptable 
salt thereof for the preparation of a medicament for 

treatment of hypercholesterolemia. 
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